The aim of this work is to study the transient thermoelastohydrodynamic behavior of the tilting-pad thrust bearing during its start-up. The theoretical analysis of bearing performance is based on a three dimensional transient TEHD model. The effects of the running time and load on the bearing's performance are studied. The results show that the above factors influence the performance of the bearing significantly.
INTRODUCTION
The thrust bearings have been widely used in industrial applications. The transient behavior of thrust bearings become more and more interesting for researchers. During the start-up, a sudden operating parameter changes such as rotating speed and load, and many bearing failures just happen in this period. It is very important to make clear the performance changes of the thrust bearing during its start-up.
Many studies have analyzed the performance of thrust bearings. Jeng and Szeri [1] used thermodynamic theory to study pivoted thrust pads. Wang et al [2] analyzed the springsupported thrust bearing with 3-D TEHD lubrication theory. Glavatskih et al [3] [4] have done the research on a tilting thrust pad and done experiments of the bearings thermal behavior in steady and transient state. Berger et al [5] discussed the thrust bearing's dynamic performance with a transient time integration procedure. In this paper, the performance variation of the line pivoted thrust pad during its start-up is studied. 
Where,
The film pressure becomes ambient on the pad boundaries.
The transient energy equation with the lubricating film is: 12-16, 2005, Washington, D.C., USA 
WTC2005-63925
boundary condition is used. In the inlet side, the mixture of the cold oil and the oil flow from the upper pad is included.
The thrust pad is treated as three dimensional solid. The thermal-elastic deformation equation of the pad can be expressed: [K]{U}={R}, where [K] is the matrix of the whole stiffness and {Q} is the external loading matrix superposed by the film pressure loading and the pad thermal loading.
RESULT DISCUSSION
In the present study, the parameters of the line pivoted thrust bearing are: outer diameter 0.16 m, inner diameter 0.08m, pad thickness 0.025m, pad angle 26 , line pivot angle 17, speed 3000r/min, oil reserve temperature 40℃, weight 6000N, start-up time 10s. Pmax MPa
Time node Figure 1 . The variation of maximum film pressure during start-up When the shaft just rotates, film pressure increases quickly and the distribution of film pressure is established. The minimum film thickness also increases quickly in the early start-up. Then with the faster rotating speed, the increasing speed of film thickness becomes lower, and film pressure almost keeps the same, and little pressure variation happens, seeing in Fig.1 . The film temperature first rises slowly, then with the rotating speed more and more high, the thermal energy generated in the film beomes much more, and film temperature grows quickly. The peak of film temperature appears at the outlet side and near the outer diameter. With the increasing of speed, film temperature grows up and the temperature gradient rises near the outlet side.
(2) The effect of start-up time
With different start-up time to reach the same operating speed, the bearing's performance is different. The different start-up time will cause different oil film temperature distribution. While reaching the operating speed, the film temperature will be lower in rapid start-up than that in low start-up. Because in short increasing speed time, the heat flux in oil film can't be exchanged more completely. With the running time much longer, the system thermal balance will be established and the film temperature in different start-up time cases will be the same. But the start-up time has little effect on the film pressure. 
CONCLUSIONS
On the basis of the theoretical analysis, several conclusions are as follows: The oil film forms quickly at the beginning of start-up. The different start-up time will cause different oil film temperature distribution. And the film temperature will be lower in rapid start-up than that in low start-up. With the running time goes up, the system thermal balance will be established and the film temperature in different start-up time cases will be the same.
